CHAPTER V

NORMED SPACES

The language described in Chapter III corresponded to that part of our
geometric intuition covering the notions which intuitively remain unaltered
by "deformations"; here we get much closer to classical geometry, as lines,
planes, etc. are studied from the topological point of view (we recall that the
purely algebraic aspects of these notions constitute linear algebra, with
which we assume the reader is familiar). It is in this context that the notion
of series gets its natural definition; we have particularly emphasized the fact
that for the most important type of convergent series (Section 5.3), the usual
rules of commutativity and associativity of finite sums are still valid, which
naturally leads to the conclusion that in that case, the ordering of the terms
is completely irrelevant. This, for instance, enables one to formulate in a
reasonable way the theorem on the product of two such series of real numbers
(see (5.5.3)), in contrast to the nonsensical so-called " Cauchy multiplication"
still taught in some textbooks, and which has no meaning for series other
than power series of one variable.

The fundamental results of this chapter are the continuity criterion
(5.5.1), and F. Riesz's theorem characterizing finite dimensional spaces
(5.9.4), which is the key to the elementary spectral theory developed in
Chapter XL

Of course, this chapter is only an introduction to the general theory of
Banach spaces and linear topological spaces, which will be further developed
in Chapter XII, and which is fundamental for modern functional analysis.

1. NORMED SPACES AND BANACH SPACES

In this and the following chapters, when we speak of a vector space,
we always mean a vector space (of finite or infinite dimension) over the field
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